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A digital broadcast receiver capable of performing reverse 
processing corresponding to signal processing performed 
on the broadcasting side with respect to ground digital 
broadcast reception signals and correctly regenerating 
information source data included in broadcast signals. 
Setting an initial value in a random- number sequence 
generating circuit according to the numbers of the channel 
and subchannel to be received, and generating PRBS 
based thereon by the random-number sequence generating 
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circuit (12), a pilot signal error detection circuit (9) uses 
the PRBS to detect errors in the carrier waves for pilot 
signals (CP, SP) separated by a signal separating circuit 
(7), and correspondingly correct the information 
transmission carrier wave distortion, which is produced in 
the transmissbn line, by an equalizing circuit (8), while a 
transmission control signal decoding circuit (10) uses the 
PRBS to detect the reference phase of the carrier waves 
for transmission control signals TMCC, correspondingly 
decodes the TMCC, and feeds it to a control circuit (1 1) to 
produce the necessary control signals, thus controlling the 
regeneration of information source data. 

Specifications 
Digital Broadcast Receiver 
Technical field 
The present invention relates to a digital broadcast 
receiver for receiving a broadcast signal at digital 
broadcasting, and especially, digital audio broadcasting. 

Background technique 
The broadcast systems which are called wide band 
ISDB - T system and narrow band ISDB - T system are 
proposed as provisional systems of a terrestrial digital TV 
broadcast and a terrestrial digital audio broadcast. These 
broadcast systems are systems with a consistence between 
each of them; and at the band width (approximately 429 
kHz) divided a frequency band of 6MHz into 14 
distributed in TV channel of Japan, a basic transmission 
unit modulated OFDM (Orthogonal Frequency Division 
Multiplexing) called segment is composed, and a 
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terrestrial digital TV broadcast or terrestrial digital audio 
broadcast is performed, using this segment. A signal of 
segment is OFDM modulated, three modes of 108, 216 
and 432 are defined as OFDM conveyance wave number 
of these segment. At a terrestrial digital TV a transmission 
signal is composed using 13 segments, but at a terrestrial 
digital audio broadcast a composition of signal is defined 
by the provisional system using one segment or 3 
segments. OFDM conveyance wave number of segment is 
modulated by one modulation system, and DQPSK, QPSK, 
16 QAM, 64 QAM or the like are defined as a modulation 
system. Except of conveyance wave for transmitting 
information, each type of pilot signal and transmission 
control signal or the like exist at a conveyance wave of 
segment There are CP (Continual Pilot) and SP (Scattered 
Pilot) as a pilot signal, and there is TMCC (Transmission 
Multiplex Configuration Control) signal as a transmission 
control signal. Also, there are ACl (Auxiliary Channel 1), 
AC2 (Auxiliary Channel2) or the like signals as an 
additional information. CP and SP among pilot signal are 
BPSK (Binary Phase Shift Keying) modulated by PRBS 
(Pseudo-Random Binary Sequence) output corresponded 
to a conveyance wave number. Also, additional 
information ACl and AC2 is BPSK modulated by output 
of PRBS corresponded to a conveyance wave number 
similarly to the pilot signals CP, SP at OFDM symbol of a 
frame top, but at the next OFDM symbol a phase of 
additional information ACl and AC2 is differential BPSK 
modulated by additional information which should be 
transmitted as a standard. TMCC is also BPSK modulated 
by PRBS output corresponded to a conveyance wave 
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number at OFDM symbol of frame top, similarly to 
additional information ACl, AC2, but at the next OFDM 
symbol a phase is differential BPSK modulated, basing on 
information of transmission control signal TMCC as a 
standard, in OFDM symbol of frame top. 

At a wide band ISDB - T system a signal is 
composed by 13 segments, but it is set that initial value 
provided to circuit which forms PRBS by each segment 
number of PRBS usage used the same formation 
polynomial is different, and it is composed that there is no 
contradiction in phase of pilot signal CP of top end and 
down end of neighbor segments. An initial value provided 
to circuit for forming PRBS by position of segment 
changes due to there is a purpose to prevent an occurrence 
of peak at the wide band ISDB - T signal by randoming 
capable of only performing a phase of pilot signal CP and 
SP in each segment, and to reduce a dynamic range of 
signal. 

FIGURE 5 shows a terrestrial digital TV broadcast 
system, namely, a constitution of segment of a wide band 
ISDB - T system, and phase of additional information 
ACl, AC2, and each type of pilot signals CP, SP, 
transmission control signal TMCC. 

As shown in the FIGURE, in the signal of the wide 
band ISDB - T system, the phase of additional 
information ACl, AC2 and transmission control signal 
TMCC, pilot signals CP, SP is controlled in a respective 
random at each segment. Therefore, an occurrence of peak 
at signal based on the wide band ISDB - T system can be 
prevented, and a requirement corresponded to a dynamic 
range or receiver can be eased. 
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However, in accordance with the above mentioned 
terrestrial digital TV and audio broadcast systems, a 
broadcast frequency band uses a frequency band of a 
terrestrial TV broadcast of analog system at which 
broadcast is performed at the present reality. For example, 
it is planned to respectively use UHF band distributed 
during the present TV broadcast as a frequency band used 
in the terrestrial digital TV broadcast, and VHF band 
distributed during the present TV broadcast as a frequency 
band used in the terrestrial digital audio broadcast. 
Therefore, it is considered that at VHF band distributed in 
the terrestrial digital audio broadcast, at least the present 
channel structure doesn't change till broadcast of analog 
TV shifted to digital. Namely, at the terrestrial digital 
broadcast also a broadcast service is started at the base 
with the present TV channel. From this moment, it is 
considered that at the terrestrial digital audio broadcast, 
the signal is constituted as a base with 6 MHz (4 MHz). 

However, at the narrow band ISDB - T system used 
at the terrestrial digital audio system, the signals of 1 
segment form and 3 segments form are defined, and from 
this moment, as a segment number only 1 kind exists at 1 
segment system or 3 kinds exist at 3 segments system. 
FIGURE 6 shows a phase relation of each kind of pilot 
signals and segment structure of the narrow band ISDB - 
T signal. As shown in the FIGURE, in case when the 
signal of channel is all 1 segment signal, all 13 segment 
numbers are the same, therefore, if the initial value 
provided to circuit which generates PRBS is set 
corresponding to a segment number, this initial value is 
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the same, and phases of pilot signals CP and SP of all 13 
segments are the same. 

Also, there are the same phases at all 13 segments 
similarly to additional information ACl and AC2 at the 
time of transmission control signal TMCC and no 
modulation. Therefore, when the whole signal of channel 
is viewed, groups of conveyance wave with arranged 
phases numerously exist, therefore, a probability that a 
peak occurs at a transmission signal is high, and there is a 
disadvantage that a secure of dynamic range of front end 
amplifier in the receiver is difficult. 

Therefore, it is considered that by reason of 
transmission of the narrow band ISDB - T signal, an 
increase of dynamic range of a broadcast signal is 
restrained, by controlling a phase of conveyance wave, 
depending on a frequency position of a respective 
transmitted channel. For example, a sub signal such as a 
pilot signal or transmission control signal is modulated 
using a formed PRBS and using an initial value arranged 
corresponding to a frequency position of a broadcasted 
channel, and with the main signal coded the above 
mentioned modulated signal it is OFDM modulated, and 
forms a broadcast signal. By using this system, the phases 
of conveyance wave of sub signal and main signal of each 
broadcasted channel are set to be different, therefore, a 
dynamic range of broadcasted signal can be retrained, and 
requirements of dynamic range of the front end amplifier 
in the receiver can be eased. 

In accordance with the above mentioned broadcast 
device, at the digital broadcast receiver if a signal process 
corresponded to a signal process performed at a broadcast 
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device side is not properly performed according to a 
received broadcast signal, an information source data 
included to the coded main signal can not be correctly 
regenerated, and also, control information included to a 
transmission control signal can not be correctly taken by 
impossibility of properly generating a sub signal, and a 
digital broadcast can not be correctly received. 

Indication of the Invention 

The present invention considers the above mentioned 
circumstances, and Ihe purpose of the present invention is 
to provide a digital broadcast receiver capable of properly 
regenerating an information source data included into 
broadcast signal, performing a process corresponded to a 
signal process performed at a broadcast side according to 
receive signal of a terrestrial digital broadcast. 

To reach the above mentioned purpose, a digital 
broadcast receiver of the present invention is a digital 
broadcast receiver for receiving a broadcast signal which 
composes a sub signal modulated a signal for signal 
transmission control using a formed random-number 
sequence, basing on a set initial value corresponding to a 
frequency of a broadcast channel with the main signal 
formed basing on information source data, and 
regenerating information source data included into a 
received broadcast signal; it uses: a divide circuit for 
dividing the above mentioned sub signal from the main 
signal in the receive signal; a random generating circuit 
for generating PRBS, basing on set initial value 
corresponding to a frequency of the above mentioned 
broadcast channel; a sub signal regenerating circuit for 
regenerating sub signal divided as mentioned above, using 
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the above mentioned PRBS; a control circuit for 
controlling regeneration of the above mentioned main 
signal, corresponding to sub signal regenerated as 
mentioned above; a decoding circuit for decoding the 
above mentioned main signal, basing on control of the 
above mentioned control signal. 

Also, a digital broadcast receiver of the present 
invention is a digital broadcast receiver for receiving a 
formed broadcast signal composing a coded main signal 
with sub signal modulated a signal for signal transmission 
control using a prescribed random-number sequence, 
performing interleave process, using parameters set data 
sequence formed corresponding to information source data, 
corresponding to a frequency of broadcast channel, and 
regenerating the above mentioned information source data 
included into a received broadcast signal; it uses: a divide 
circuit for dividing the above mentioned sub signal from 
the main signal in the receive signal; an inverse interleave 
circuit for performing an inverse interleave process of the 
main signal divided as mentioned above, using parameters 
set corresponding to a frequency of the above mentioned 
broadcast channel, a decoding circuit for decoding the 
signal which was inversely interleaved as mentioned 
above. 

Also, it is suitable that the present invention uses a 
control circuit which sets parameters to the above 
mentioned inverse interleave circuit, corresponding to 
receive broadcast channel, setting parameters used in 
interleave process to a receiving side, corresponding to 
broadcast channel. 
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Also, it is suitable that at the present invention a pilot 
signal is included into the above mentioned sub signal, a 
correlation circuit for correlating a distortion occurred in 
the above mentioned main signal corresponding to error of 
the above mentioned pilot signal detected using the above 
mentioned PRBS is used; a transmission control signal is 
included into the above mentioned sub signal, and the 
above mentioned control circuit controls operation of the 
above mentioned decoding circuit, corresponding to the 
said transmission control signal regenerated using the 
above mentioned pseudo random-number sequence. 

Moreover, at the present invention, the above 
mentioned decoding circuit performs a decoding process 
included an error correlation corresponding to signal 
deinterleaved by the above mentioned deinterleave circuit, 
outputs an error signal when a correlation o the above 
mentioned error can not be realized corresponding to the 
state of receive signal, completes reception in channel 
during receiving, when the above mentioned error signal 
was received, and uses a tuning control circuit which 
receives another channel. Moreover, when the broadcast 
channel is preset, the above mentioned tuning control 
circuit orderly receives all broadcast channels at which the 
above mentioned error are not output from the above 
mentioned decoding circuit. 

In accordance with a digital broadcast receiver of the 
present invention, a signal for transmission control 
modulated using a digital broadcast signal PRBS, for 
example, pilot signals CP, SP, transmission control signal 
TMCC, or the like, is regenerated using PRBS formed, 
depending on frequency of channel which should be 
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received, also a channel number or sub- channel number. 
Basing on this regenerated signal for transmission control, 
for example, a distortion occurred in a conveyance wave 
of the main signal is correlated in transmission path, and 
information source data included into the main signal is 
regenerated. 

Also, 

In accordance with the state of receive signal, in case 
when an error correction can not be realized, an error 
signal is output from the decoding circuit, therefore, an 
automatic tuning and preset of receive channel can be 
performed in the receiver, by detecting whether the said 
error signal exists or not. 

Brief description of the drawings 
FIGURE 1 is a circuitry diagram showing an 

example of constitution of a digital broadcast device; 
FIGURE 2 is a circuitry diagram showing the first 

preferred embodiment form of a digital broadcast receiver 

according to the present invention; 

FIGURE 3 is a circuitry diagram showing the second 

preferred embodiment form of a digital broadcast receiver 

according to the present invention; 

FIGURE 4 is a circuitry diagram showing the third 
preferred embodiment form of a digital broadcast receiver 
according to the present invention; 

FIGURE 5 is a diagram showing a phase of a pilot 
signal or the like in each segment and segment 
constitution of a wide band ISDB - T broadcast system; 
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FIGURE 6 is a diagram showing a phase of a pilot 
signal or the like in each sub-channel and sub- channel 
constitution of a narrow band ISDB - T broadcast system. 
The best for invention realization 

A digital broadcast receiver of the present invention 
performs a signal process corresponded to various signal 
processes performed in the broadcasting side, according to 
a received broadcast signal, and correctly regenerates 
information source data included to a receive signal. First 
of all a digital broadcast receiver will be described further 
below, and then embodiment forms of the present 
invention will be separately explained. 
Digital Broadcast Receiver 

FIGURE 1 is a circuitry diagram showing an 
example of constitution of a digital broadcast device. 

As shown in the FIGURE, a digital broadcast 
receiver consists of a broadcast signal process circuit 100 
for processing one segment of broadcast signal, inverse 
Fourier change circuit (IFFT) 1 12, guard interval addition 
circuit 113, orthogonal modulation circuit 1 14, frequency 
change circuit 1 15, RF (Radio Frequency) signal 
oscillation circuit 116, high frequency amplification 
circuit 117, transmission antenna 118 and control circuit 
120. 

As shown in the FIGURE, the broadcast signal 
process circuit 100 consists of multiplication circuit 101, 
outer coding circuit 102, energy diffiision circuit 103, 
delay correlation circuit 104, byte interleave circuit 105, 
fold- in coding circuit 106, bit interleave circuit 107, 
mapping circuit 108, time interleave circuit 109, 
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frequency interleave circuit 110, OFDM frame 
constituting circuit 111, pilot signal generation circuit 121, 
transmission control signal generation circuit 122, 
auxiliary information generation circuit 123, mapping 
circuits 124, 125, 126 and random number sequence 
generation circuit 127. 

The multiplication circuit 101, for example, generates 
a so-called transport stream (TS) multiplied a bit stream 
for hours and minutes coded a plurality of information 
sources consisted of digital audio signals. 

The outer coding circuit 102 receives a bit stream 
multiplied by the multiplication circuit 101, and performs 
an outer coding process by read Solomon coding 
corresponding to the said bit stream. 

The energy diffusion circuit 103 performs a random 
process of information corresponding to bit stream coded 
by the outer coding circuit 102, and performs a diffusion 
of energy. 

The delay correlation circuit 104 performs a 
correlation of delayed time corresponding to a bit stream 
which was random processed. 

The byte interleave circuit 105 performs a fold- in 
interleave corresponding to data output by the delay 
correlation circuit 104 to disperse a residual error of fold- 
in coding. 

The fold- in coding circuit 106 performs a fold-in 
coding corresponding to output signal of the byte 
interleave circuit 105. 
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The bit interleave circuit 107 performs a bit interleave 
corresponding to output signal of the fold -in coding circuit 
106, and outputs the obtained data to the mapping circuit 
108. 

The mapping circuit 108 performs a mapping process 
for modulating an input data sequence into conveyance 
wave for OFDM modulation. Concretely, for example, in 
the mapping circuit 108 an allotment of signal points of 
each OFDM conveyance wave is performed, and the 
signal after the process is output to the time interleave 
circuit 109. 

The time interleave circuit 109 performs an interleave 
process of a time axis, corresponding to output signal of 
the mapping circuit 108, and outputs this output signal to 
the frequency interleave circuit 110. 

The frequency interleave circuit 110 performs an 
interleave process on a frequency axis, corresponding to 
signal which was time interleaved, and supplies this 
output signal to OFDM frame constituting circuit 111. 

Thus, at the present embodiment forms the parameters in 
the frequency interleave circuit 1 10 is controlled by the 
control circuit 120, corresponding to broadcast frequency. 

The pilot signal generation circuit 121 generates the 
pilot signals CP, SP or the like. Then, the transmission 
control signal generation circuit 122 generates the 
transmission control signal TMCC, moreover, the 
auxiliary information circuit 123 generates auxiliary 
information AC 1 and AC2. 
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The mapping circuit 124 performs a mapping process for 
modulating OFDM conveyance wave, corresponding to 
pilot signals CP, SP; the mapping circuit 125 performs a 
mapping process for modulating OFDM conveyance wave, 
corresponding to the transmission control signal TMCC; 
moreover, the mapping circuit 126 performs a mapping 
process for modulating OFDM conveyance wave, 
corresponding to auxiliary information AC 1, AC2. Then, 
the output signals of these mapping circuits are output to 
OFDM frame constituting circuit 111. 

The random number sequence generation circuit 127 
generates PRBS and respectively supplies it to the 
mapping circuits 124, 125, 126. In the random number 
sequence generation circuit 127, the initial value of 
random number coding used for generating PRBS is set by 
the control circuit 120. 

The OFDM frame constituting circuit 1 1 1 receives a 
data sequence output from the frequency interleave circuit 
1 10, the mapping circuits 124, 125 and 126, distributes a 
prescribed conveyance wave into data sequence output by 
the sequence interleave circuit 110; moreover, distributes 
the pilot signals CP, SP which was mapping processed, 
transmission control signal TMCC and auxiliary 
information ACl, AC2 as respective special OFDM 
conveyance waves, and constitutes a frame. 

The inverse Fourier change circuit 112 performs an 
inverse disperse Fourier change, corresponding to output 
signal of the broadcast signal process circuit 100. The 
output signal of the broadcast signal process circuit 100 is 
a signal obtained by OFDM modulation, and is a signal 
added a plurality of conveyance waves modulated by a 
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plurality of digital signal. In the inverse Fourier change 
circuit 112 one inverse disperse Fourier change is 
performed at every transmission symbol period, 
corresponding to the said OFDM modulated wave, and as 
a result, a transmission signal of the time axis is obtained. 

The guard interval addition circuit 113 adds a guard 
interval period to a transmission signal obtained by 
inverse Fourier change. The said guard interval period is a 
signal period added to reduce an influence of multi pass 
(ghost) in the receiving side. 

Usually, an interval addition period is generated, repeating 
a signal wave form of efficient symbol period which 
transmits real information. Thus, a transmission symbol 
period of OFDM is constituted, combining the guard 
interval period with the efficient symbol period. 

The orthogonal modulation circuit 114 performs an 
orthogonal modulation, corresponding to signal output by 
the guard interval addition circuit 113, and then outputs an 
orthogonally modulated signal. 

The frequency change circuit 115 performs a 
frequency change corresponding to output signal of the 
orthogonal modulation circuit, using RF oscillation signal 
from RF signal oscillation circuit 1 16. A conveyance 
wave of transmission signal is changed into a high 
frequency band for transmission by the said frequency 
change. 

A high frequency amplification circuit 117 amplifies 
amplitude of a high frequency signal output by the 
frequency change circuit 115, and outputs an amplified 
signal to the transmission antenna 118. 
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The transmission antenna 118 radiates a high 
frequency signal at which amplitude is amplified by the 
high frequency amplification circuit 1 17 at the space. 

The control circuit 120 controls an operation of the 
random number sequence generation circuit 127 and the 
frequency interleave circuit 1 10 in the broadcast signal 
process circuit 100; moreover, it controls oscillation 
frequency of the RF signal oscillation circuit 116. For 
example, the control circuit 120 sets parameters in the 
frequency interleave circuit 110, corresponding to a 
frequency of RF signal, and also, sets the initial value of a 
random number code in tfie random number sequence 
generation circuit 127. 

An operation of a digital broadcast device will be 
described further below referring to FIGURE 1 . A 
broadcast signal is digitalized, a plurality of information 
source coding bit streams obtained being coded are 
multiplied being divided into hours and minutes by the 
multiplication circuit 101, and a transport stream is 
generated. In this transport stream, for example, an outer 
coding process is performed basing on the read Solomon 
(RS) coding system, moreover, a random is performed by 
the energy diffiision circuit 103. After a randomed data 
was correlated by the delay correlation circuit 104, a fold- 
in interleave of dispersion of residual error of fold- in 
coding is purposely performed in the byte interleave 
circuit 105, and a fold- in coding is performed by the fold- 
in coding circuit 106. A bit interleave of fold -in coded 
output is performed by the bit interleave circuit 107, and a 
data sequence obtained by the said bit interleave is 
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supplied to the mapping circuit 108 for modifying each 
OFDM conveyance wave. 

In the mapping circuit 108 the signal points of each 
OFDM conveyance wave are allotted, they outputs is 
orderly supplied to the time interleave circuit 109 and the 
frequency interleave circuit 110. The output of the 
frequency interleave circuit 1 10 is supplied to the OFDM 
frame constituting circuit 111. Moreover, the pilot signals 
CP, SP generated by the pilot signal generation circuit 121, 
the transmission control signal TMCC generated by the 
transmission control signal generation circuit 122, and 
auxiliary information ACl, AC2 generated by the 
auxiliary information generation circuit 123 are 
respectively mapped by the mapping circuits 124, 125 and 
126, and then are supplied to the OFDM fi-ame 
constituting circuit 1 1 1 . In this OFDM frame constituting 
circuit 111 these pilot signals, transmission control signal 
and auxiliary information are distributed as special OFDM 
conveyance waves, and a frame is constituted. An output 
of the frame constituting circuit 1 1 1 is supplied to the 
inverse Fourier change circuit 1 12, and is changed into a 
signal of time field from a sequence field by the said 
inverse Fourier changing. Moreover, after a prescribed 
guard interval period was added by the guard interval 
addition circuit 1 13, a signal of middle frequency is output 
being modulated at actual section and unreal section in the 
orthogonal modulation circuit 1 14. OFDM modulated 
signal of the said middle frequency band is modulated into 
a prescribed transmission fi-equency (RF band) by the 
frequency change circuit 1 1 5 and the RF signal generation 
circuit 116, and then OFDM modulated signal of this RF 
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band is radiated as RF output signal 1 19 from 
transmission antenna after being amplified by the high 
frequency amplification circuit 117. 

The control circuit 120 controls the RF signal 
generation circuit 116, and controls Ihe random number 
sequence generation circuit 127 so as to change the initial 
value for forming PRBS, depending on frequency of the 
RF output signal 119. Concretely, the initial value set in 
the random number sequence generation circuit 127 is 
changed, corresponding to a central sub-channel number 
of sub-channel which constitutes each segment. Thus, the 
sub-chaimel number will be described further below. 

The random number sequence generation circuit 127 
generates PRBS following a prescribed formation 
polynomial, basing on set initial value. The pilot 
conveyance wave is BPSK modulated by value of PRBS 
corresponded to a frequency position (conveyance wave 
number) of each CP, SP, and also, a conveyance wave 
position of frame top OFDM symbol is PBSK modulated 
by value of PRBS corresponded to this frequency position 
(conveyance wave number) by each conveyance wave of 
the transmission control signal TMCC and auxiliary 
information AC I, AC2. Thus, a conveyance wave of the 
transmission control signal TMCC and auxiliary 
information ACl, AC2 is differential BPSK modulated by 
a transmission control signal and auxiliary information, on 
the standard of position of the frame top symbol at the 
symbol. 
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Also, in accordance with the requirements, the 
control circuit 120 outputs a control signal to the 
frequency interleave circuit 1 10, and sets parameters of 
segment interleave of interleave circuit, corresponding to a 
sub- channel number of the RF output signal 119. 

Therefore, a sub-channel and sub-channel number 
will be explained further below. A sub- channel is a 
supposed channel of band width 1/7 MHz, and has n order 
number to direction of a high frequency from a low 
frequency, at a band width of 6 MHz corresponded to 
band width of existed TV channel. Concretely, sub- 
channel has the following sub-channel numbers: a sub- 
channel which has a lowest end frequency of existed TV 
channel with a band width of 6 MHz as a central 
frequency, has a sub- channel number 0, a sub- channel 
which has a 1/7 MHz higher frequency than a central 
frequency of sub- channel with a sub-channel number 0 as 
a central frequency, has a sub-channel number 1 , a sub- 
channel which has a 1/7 MHz higher frequency than a 
central frequency of sub-channel with a sub- channel 
number 1 as a central frequency, has a sub-channel 
number 2. 

In accordance with broadcast device mentioned 
above, the terrestrial digital audio broadcast signal is 
generated basing on the narrow band ISDB - T system. A 
dynamic range of the said formed broadcast signal can be 
restrained a little, therefore, the requirements of input 
dynamic range of front end receiving side in the receiver 
can be eased. 



19 



Embodiment forms of a digital broadcast receiver 
according to the present invention will be described 
further below. 

The first embodiment form 

FIGURE 2 is a circuitry diagram showing the first 
preferred embodiment form of a digital broadcast receiver 
according to the present invention. As shown in the 
FIGURE, the receiver of the present preferred 
embodiment consists of a receiving antenna 2, a frequency 
change circuit 3, a part oscillation circuit 4, an orthogonal 
decoding circuit 5, a Fourier change circuit (FFT) 6, a 
signal separating circuit 7, an equalizing circuit 8, a pilot 
signal error detection circuit (CP, SP error detection 
circuit) 9, a transmission control signal decoding circuit 
(TMCC decoding circuit) 10, a control circuit 1 1, a 
random number sequence (PRBS: Pseudo- Random Binary 
Sequence) generating circuit 12, an inverse interleave 
circuit (further below as deinterleave) 13, a Viterbi 
decoding circuit 14, an outer deinterleave circuit 15, an 
energy inverse diffusion circuit 16, and outer decoding 
circuit 17. 

The receiving antenna 2 catches a broadcast radio 
wave signal 1 with a high frequency radiated at the space 
by a broadcast device, and supplies the received broadcast 
signal S2 to the frequency change circuit 3. 

The frequency change circuit 3, for example, is 
constituted by a mixer, and it changes a frequency of 
broadcast signal S2 received by antenna 2 into a middle 
frequency which differs from frequency which was 
formerly received and frequency of a part oscillation 
signal S4 generated by the part oscillation circuit 4, 



20 



generates the middle frequency signal S3, and outputs it 
then to the orthogonal modulation circuit 5. 

The orthogonal decoding circuit 5 performs an 
orthogonal decoding, corresponding to the middle 
frequency signal S3, and outputs a decoded signal to the 
Fourier change circuit 6. 

The Fourier change circuit 6 performs a Fourier 
change, corresponding to a decoding signal from the 
orthogonal decoding circuit 5, and supplies the result of 
Fourier change to the signal separating circuit 7. A phase 
and amplitude of each conveyance wave of OFDM 
modulation signal are wholly decoded by the said Fourier 
change. 

The signal separating circuit 7 separates OFDM 
conveyance wave decoded by the Fourier change circuit 6 
in conveyance wave for information transmission, 
conveyance wave for pilot signal (CP, SP), and 
conveyance wave for transmission control signal (TMCC), 
and outputs it respectively to the equalizing circuit 8, pilot 
signal error detection circuit 9 and transmission control 
signal decoding circuit 10. 

The random number sequence generation circuit 12 
generates PRBS using a formation polj^omial similar to 
that of transmitting side, basing on the initial value set by 
the control circuit 1 1, and respectively supplies generated 
PRBS to the pilot error detection circuit 9 and 
transmission control signal decoding circuit 10. 

Therefore, the initial value for PRBS generation set 
by the control circuit 1 1 is controlled, corresponding to 
sub- channel number. At the transmitting side of digital 
broadcast PRBS defined an amplitude and phase of 
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conveyance wave of transmission control signal TMCC 
and pilot signals CP, SP is formed, basing on the initial 
value controlled, corresponding to sub-chaimel number as 
shown above, therefore, at the receiving side an amplitude 
and phase of the transmission control signal TMCC and 
pilot signals CP, SP which are really being transmitted, 
can be got to know from the value corresponded to each 
conveyance wave number of this PRBS, by forming PRBS, 
basing on the initial value controlled corresponding to 
sub- channel number. Therefore, a decoding of 
transmission control signal TMCC and error detection of 
pilot signals CP, SP supplied from the signal separating 
circuit 7 can be realized. The pilot error detection circuit 9 
detects an error of pilot signal by extracting a difference 
between amplitude/phase of PRBS and amplitude/phase of 
pilot signals CP, SP separated by the signal separating 
circuit 7, basing on PRBS supplied from the random 
number sequence generation circuit 12. An error of 
detected pilot signals is supplied to the equalizing circuit 8, 
and a correlation is performed, corresponding to phase and 
amplitude of each OFDM conveyance wave distorted in a 
transmission path. 

Similarly, at the transmission control signal decoding 
circuit 10, a standard phase of conveyance wave of the 
transmission control signal TMCC is required basing on 
PRBS generated by the random number sequence 
generation circuit 12, and the said standard phase is 
differentially modulated, and information of transmitted 
transmission control signal TMCC can be decoded. 
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Information of the transmission control signal TMCC 
decoded by the transmission control signal decoding 
circuit 10 is supplied to the control circuit 11. 

The control circuit 1 1 generates a necessary control 
signal, basing on the transmission control signal TMCC 
decoded by the transmission control signal decoding 
circuit 10, and supplies it then to each part circuit of the 
receiver. Usually, a microcomputer is frequently used as 
the control circuit 1 1 . However, in the receiver of the 
present preferred embodiment, tuning is performed by 
determination a number of existed TV channel and 
number of sub-channel. The control circuit 1 1 forms a 
control signal for generating a part oscillation signal S4 
which has a prescribed oscillation frequency, 
corresponding to tuning information Sc consisted of 
number of input existed TV channel and number of sub- 
channel, and outputs it then to the part oscillation circuit 4. 
Moreover, the initial value for generating PRBS in the 
random number sequence generation circuit 12 is 
determined, basing on sub-channel number of input tuning 
information Sc. For example, the initial value for 
generating PRBS is stored in memory or the like as a 
program table of microcomputer, the initial value for 
random number sequence generation corresponded to sub- 
channel number of tuning information Sc is read out from 
the memory, and then is supplied to the random number 
sequence generation circuit 12. 

The deinterleave circuit 13 performs a process 
inverse to interleave process performed in the transmitting 
side, for example, frequency interleave. 
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Thus, the deinterleave circuit 13 receives a conveyance 
wave for information transmission performed a correlation 
of distortion by the equalizing circuit 8, performs 
deinterleave process, corresponding to the said 
conveyance wave, and supplies the result of process to the 
Viterbi decoding circuit 14. 

The Viterbi decoding circuit 14 performs a Viterbi 
decoding process, corresponding to input signal. Then, an 
outer deinterleave process of signal Viterbi decoded is 
performed by the outer deinterleave circuit 15, and the 
result is output to the energy inverse diffusion circuit 16. 
Thus, the outer deinterleave circuit performs a process 
inverse to byte interleave, corresponding to the byte 
interleave circuit of the transmitting side. 

The energy inverse diffusion circuit 16 performs a 
process inverse to energy diffusion process performed at 
the transmitting side, corresponding to input signal, and 
outputs the result to the outer decoding circuit 17. 

The outer decoding circuit 1 7, for example, performs 
a read Solomon decoding process, corresponding to input 
signal. As the result of the said decoding process, an 
original information source data is restored in the 
transmitting side, therefore, for example, an audio signal 
can be regenerated, corresponding to the said information 
source data. 

The whole operation of a digital broadcast receiver of 
the present preferred embodiment form with the above 
mentioned constitution will be explained further below. 

The broadcast radio wave signal 1 with a high 
frequency radiated in the space by the digital broadcast 
device is caught and received by the anteima 2. 
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The reception signal S2 is supplied to the frequency 
change circuit 3, a frequency of reception signal is 
changed into a middle frequency which is a difference 
between a frequency of input reception signal S2 and a 
frequency of oscillation signal S4 of the part oscillation 
circuit 4. Then, a middle frequency signal obtained by a 
frequency change is input into the orthogonal decoding 
circuit 5, and then is orthogonally decoded. 

An orthogonally decoded signal is supplied to the 
Fourier change circuit 6, in the said Fourier change circuit 
6, as a result of Fourier change, a phase and amplitude of 
each conveyance wave of OFDM signal included into 
reception signal are wholly decoded, and then are supplied 
to the signal separating circuit 7. 

The signal separating circuit 7 respectively separates 
a conveyance wave of the transmission control signal 
TMCC and conveyance wave of pilot signal CP, SP, a 
conveyance wave for information transmission included 
into OFDM signal wholly decoded by the Fourier change 
circuit 6, and respectively supplies them into the 
equalizing circuit 8, the pilot signal error detection circuit 
9 and the transmission control signal decoding circuit 10. 

PRBS is generated by the random number sequence 
generation circuit 12, using the initial value set by the 
control circuit 11. The initial value for the said PRBS 
generation is set corresponding to sub-channel number of 
received broadcast signal. In the control circuit 1 1 of the 
digital broadcast receiver of the present preferred 
embodiment form, a number of received sub-channel is 
supposed, basing on input tuning information Sc or the 
like, the initial value for generating PRBS, corresponding 
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to it, is determined, and then it is supplied to the random 
number sequence generation circuit 12. The random 
number sequence generation circuit 12 generates PRBS, 
basing on the initial value set by the control circuit 1 1 , and 
respectively supplies it to the pilot signal error detection 
circuit 9 and the transmission control signal decoding 
circuit 10. 

The pilot signal error detection circuit 9 detects an 
error by extracting the difference between phases and 
amplitudes of pilot signals separated by the signal 
separating circuit 7. The signal which shows the detected 
error is supplied to the equalizing circuit 8, and a 
distortion of phase and amplitude of conveyance wave for 
information transmission separated by the signal 
separating circuit 7 is correlated by the equalizing circuit 8, 
basing on error of pilot signals. 

The standard phase of the transmission control signal 
TMCC is required by the transmission control signal 
decoding circuit 10, basing on PRBS supplied by the 
random number sequence generation circuit 12. The 
information of the transmission control signal TMCC 
transmitted deferentially modifying the said standard 
phase is decoded, and then is supplied to the control 
circuit 1 1 . In the control circuit 1 1 the control information 
such as modulation system used in OFDM modulation, 
coding rate in fold- in coding circuit is generated, 
corresponding to decoded transmission control signal 
TMCC. 

The control circuit 1 1 respectively supplies a control 
signal to the Viterbi decoding circuit 14, basing on the 
said control information. 
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A conveyance wave signal for information transmission at 
which a distortion occurred in transmission path is 
correlated by the equalizing circuit 8 is output to the 
deinterleave circuit 13, and the deinterleave process is 
performed by the deinterleave circuit 13. The result of 
deinterleave process is output to the Viterbi decoding 
circuit 14, and then is Viterbi decoded. Then, the outer 
deinterleave process of Viterbi decoded signal is realized 
by the outer deinterleave circuit 15, and the result is 
energy inverse diffused in the energy inverse diffusion 
circuit 16, the result of this process is output to the outer 
decoding circuit 17, for example, a read Solomon 
decoding process is performed. 

As the result of read Solomon decoding process, a digital 
information source data included into digital broadcast 
signal is restored, and, for example, audio signal or the 
like can be regenerated, corresponding to the above 
mentioned restored data. 

As explained above, in accordance with the present 
preferred embodiment, in the digital broadcast receiver the 
initial value for PRBS generation in the random number 
sequence generation circuit is set, corresponding to sub- 
channel number of received broadcast signal, PRBS is 
generated by the random number sequence generation 
circuit 12, basing on the said initial value, and then is 
supplied to the pilot signal error detection circuit 9 and the 
transmission control signal decoding circuit 10. 

The pilot signal error detection circuit 9 detects error 
of conveyance waves of the pilot signals CP, SP separated 
by the signal separating circuit 7, using PRBS; a distortion 
of conveyance wave for information transmission 
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occurred at a transmission path is correlated by the 
equalizing circuit 8, corresponding to the above mentioned 
result; the transmission control signal decoding circuit 10 
decodes the transmission control signal TMCC, 
corresponding to it, detecting the standard phase of 
conveyance wave of the transmission control signal 
TMCC, using PRBS, and supplies it to the control circuit 
11 ; a necessary control signal is generated, and 
regeneration of information source data is controlled, 
therefore, the information source data included into the 
digital broadcast signal can be correctly regenerated, and a 
dynamic range of broadcast signal is restrained to be low, 
therefore, for example, a d5aiamic range of input side of a 
frequency change circuit can be low. Therefore, it is not 
shown in FIGURE 2, but a dynamic range of the front end 
amplification circuit such as a high frequency 
amplification circuit connected to the output side of usual 
antenna can be set to be low. 
The second embodiment form 

FIGURE 3 is a circuitry diagram showing the second 
preferred embodiment form of a digital broadcast receiver 
according to the present invention. As shown in the 
FIGURE, the receiver of the present preferred 
embodiment form has almost the same constitution as that 
of the receiver of the first embodiment form. Except that 
the deinterleave circuit 13a receives a control of the 
control circuit lib, and parameters at deinterleave process 
are set, the second embodiment form is almost the same as 
the first embodiment form, therefore, the second 
embodiment form has the same numbers in constitution as 
that of the fist embodiment form. 



28 



In the present preferred embodiment, the deinterleave 
circuit 13a sets parameters, corresponding to a control 
signal from the control circuit 11a, and performs 
deinterleave process, using the above mentioned set 
parameters. In the digital broadcast side, except 
controlling the initial value for PRBS generation in the 
mapping process corresponded to the pilot signals CP, SP, 
and the transmission control signal TMCC or the like, 
corresponding to a frequency of broadcast channel, for 
example, sub-channel number, as system for reducing a 
dynamic range of broadcast signal, a parameter at the 
frequency interleave is set, corresponding to a frequency 
of broadcast channel, for example, sub- channel number. 
Therefore, in the receiving side as shown in the above 
mentioned first embodiment form, except setting the 
initial value which generates PRBS supplied in the pilot 
signal error detection circuit 9 and transmissbn control 
signal decoding circuit 10 similar to the broadcast side, 
corresponding to a number of sub- channel, in the present 
preferred embodiment form, a parameter of deinterleave 
process in the deinterleave circuit 13 is controlled, 
corresponding to a number of sub- channel. 

Concretely, the control circuit 11a receives the 
reception control signal Sc which appoints number of 
received channel and sub- channel, generates a control 
signal for forming a required parameter in deinterleave 
process, corresponding to the appointed sub- channel 
number, and supplies it to the deinterleave circuit 13a. 
Therefore, in the deinterleave circuit 13, a broadcast signal 
can be correctly restored and regenerated, using parameter 
which is similar to the deinterleave process in the 
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receiving side and interleave process in the transmitting 
side of the digital broadcast, by setting parameter 
corresponded to the control signal. 

Each part circuit except the above mentioned 
deinterleave circuit 13a has almost the same constitution 
and function as that of the receiver of the above mentioned 
first embodiment form, therefore, it detailed explanation is 
omitted. 

Thus, at the present preferred embodiment form, the 
control circuit 11a controls the initial value for PRBS of 
the random number sequence generation circuit 12, 
corresponding to the process of broadcast side. For 
example, in case when in the broadcast side the initial 
value for generating PRBS is set, corresponding to a 
frequency for broadcast, for example, number of sub- 
channel, when the mapping process is performed, 
corresponding to the pilot signals CP, SP, transmission 
control signal TMCC or the like, in the receiver of the 
present preferred embodiment form the initial value for 
PRBS generation in the random number sequence 
generation circuit 12 is set by the control signal 11, 
corresponding to the received sub- channel number 
similarly to the broadcast side. A formed PRBS is 
supplied to the pilot signal error detection circuit 9 and the 
transmission control signal decoding circuit 1 0, an 
amplitude and phase errors of the pilot signals CP, SP are 
detected, corresponded to the said PRBS, and then are 
supplied to the equalizing circuit 8, and also, the standard 
phase of the transmission control signal TMCC is detected, 
basing on the said PRBS, and the transmission control 
signal TMCC is decoded, corresponding to it. 
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A distortion of conveyance wave for information 
transmission occurred in the transmission path is 
correlated, corresponding to error of pilot signal detected 
in the said circuit 9. Also, a required control signal is 
supplied to each part circuit, corresponding to the 
transmission control signal TMCC decoded in the control 
circuit 11a. 

The third embodiment form 

FIGURE 4 is a circuitry diagram showing the third 
preferred embodiment form of a digital broadcast receiver 
according to the present invention. As shown in the 
FIGURE, the receiver of the present preferred 
embodiment form has almost the same constitution with 
that of the receiver of the first preferred embodiment form, 
except the control circuit 1 lb. At the control circuit lib of 
the receiver of the present preferred embodiment form, the 
error flag Sef from the outer decoding circuit 17a is 
supplied as shown in FIGURE 4, except the receiving 
control signal Sc input from the outer part and the 
transmission control signal TMCC decoded by the 
transmission control signal decoding circuit 10. The 
control circuit 1 lb controls an operation of preset or 
automatic tuning, corresponding to the said error flag Sef. 
Each part circuit except that mentioned above has the 
constitution and function almost the same to that of the 
circuit respectively corresponded to the first embodiment 
form shown in FIGURE 2, therefore, an operation of 
preset or automatic tuning of digital broadcast receiver of 
the present embodiment form will be explained further 
below, corresponding to constitution of the control circuit 
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1 lb and outer decoding circuit 17a of the present preferred 
embodiment form. 

The outer decoding circuit 1 7a performs a decoding 
process by, for example, read Solomon decoding, 
corresponding to output signal of the energy diffusion 
circuit 16. In case when an original information source 
data can be correctly restored by the said decoding process, 
correlating an error which is in the input data sequence, 
the restored information source data 18 is output, and an 
audio signal or the like can be regenerated, corresponding 
to it. On the other hand, there are cases when an error 
correlation can not be realized and the information source 
data can not be correctly restored, corresponding to 
transmission event of the transmission path or the like. For 
example, in case when interference, noise or the like is 
strong in the transmission path, S/N ratio of receiving 
signal is low. In case when the said S/N ratio is lower 
when the prescribed lever, an original information source 
data can not be correctly regenerated. In this time, for 
example, in the outer decoding circuit 17a, as a result of 
read Solomon decoding process an error correlation 
process can not be performed, the error flag Sef is formed 
from the outer decoding circuit 1 7a, and then is supplied 
to the control circuit lib. 

In the preset operation or automatic tuning, a sub- 
channel of channel is orderly searched and tuned during a 
real broadcasting by the receiver. This operation is 
controlled by the control circuit lib. For example, the 
control circuit lib controls an oscillation frequency of the 
part oscillation circuit 4 to orderly receive a sub-channel 
of up side and down side from a sub-channel of channel 
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during the present receiving, and sets the initial value for 
PRBS generation in the random number sequence 
generation circuit 12. In this time, after the distortion was 
correlated by the equalizing circuit 8 by a conveyance 
wave signal for information transmission separated by the 
signal separating circuit 7, a correct error correction can 
be performed via the dinterleave circuit 13, and if an 
original information source data can be restored, the outer 
decoding circuit 17a doesn't generate the error flag Sef. 
On the other hand, when a sub-channel is not broadcasted 
or received signal is weak by any reason, and n original 
information source data can not be correctly restored, in 
the outer decoding circuit 17a a correct error correlation 
can not be realized, and the error flag Sef is generated. 
The control circuit lib completes the reception of the said 
sub-chaimel, and starts reception of the next sub-chaimel, 
when the error flag Sef is received. 

In the automatic tuning operation, the control circuit 
lib orderly examines a sub-channel of top side and down 
side then the present sub-channel, till the error flag Sef 
will not be output from the outer decoding circuit 1 7a, and 
the control circuit lib forms the prescribed control signal 
to continuous receiving this sub- channel, when a sub- 
channel during broadcasting is discovered, and then 
outputs it to each part circuit. 

Also, in case of preset, the control circuit lib 
performs a control to orderly receive all charmels and sub- 
channels, and confirms an existence or nonexistence of the 
error flag Sef from the outer decoding circuit 1 7a when 
each sub- channel is received. 
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In the sub-channel at which the error flag Sef is not output, 
the said sub- channel is during broadcasting, and 
information source data can be correctly restored, basing 
on this broadcast signal, it is determined whether an audio 
signal can be regenerated, and the information related to 
the said sub- channel is stored in the equipped memory. 
Oppositely, in the sub-channel at which the error flag Sef 
was output, the said channel is not being broadcasted now, 
and the reception state of broadcast signal is bad; it is 
determined whether the information source data can not be 
correctly regenerated, and the said sub- channel is not 
preset. 

As mentioned above, in the receiver of the present 
preferred embodiment, in the outer decoding circuit 17a, 
the error flag Sef is formed, corresponding to possibility 
or impossibility of error correlation realization, and the 
control circuit lib performs tuning, basing on existence or 
nonexistence of the error flag Sef from the outer decoding 
circuit 17a, and also, a sub-channel of the reception 
channel can be preset. 

However, in Japan, the existed TV channel is 
determined to one part overlap a frequency band of the 7* 
channel and 8*^ channel, the number of sub-channel of 
case when it is viewed at a viewpoint of the 7* channel 
and the number of sub-channel of case when it is viewed 
at a viewpoint of the 8* channel is imposed in the sub- 
chaimel of this multiplied band, irrespective of whether 
there is a single sub-channel. Consequently, in case when 
this multiplied band is tuned as the 7* chaimel and in case 
when this multiplied band is tuned as the 8* channel, the 
control for part oscillation circuit 4 is the same, but the 
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initial value for PRBS generation differs, therefore, a 
correct reception is impossible if a conscious of channel at 
a transmission side and reception side is different. 
A frequency of these sub-charmels is the same, therefore, 
a signal performed by the process can be tuned as a sub- 
channel of the 7* charmel at the transmitting side and as a 
sub-chaimel of the 8* channel at the user side. In this case, 
the initial value for PRBS generation is not correctly set, 
therefore, a correct reception can not be performed. To 
solve such a problem, in the present preferred embodiment, 
the control circuit lib controls the random number 
sequence generation circuit 12 as sub-chaimel 
corresponded to the 7* channel and the 8* channel, in case 
when this multiplied band is received. 

In this case, the control circuit lib performs setting 
of the initial value in the random number sequence 
generation circuit 12, corresponding to sub-channel 
number of the 7^*" channel. Then, at the set initial value, the 
reception signal can be correctly received, and confirmed, 
if sub- channel during broadcasting, in case when the error 
flag Sef is not output from the outer decoding circuit 1 7a. 
On the other hand, in case when the error flag Sef was 
output from the outer decoding circuit 1 7a, the control 
circuit lib performs reset of the initial value in the 
random number sequence generation circuit 12, 
corresponding to sub-channel number of the 8* channel. 
Basing on it, a preset of reception channel, automatic 
tuning and tuning can be performed, corresponding to 
each sub- channel of the 7* and 8**" channel at which the 
band is mutually multiplied. 
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As mentioned above, in accordance with the present 
preferred embodiment, the error flag Sef is generated, 
when error can not be correlated in the outer decoding 
circuit 17a, and then is supplied to the control circuit lib. 
At the control circuit 1 lb, when a sub-channel of the 
prescribed channel is received, it is determined whether a 
received sub-channel is during broadcasting, and whether 
the original information source data can be correctly 
restored or not, basing on a reception signal, by examining 
existence or nonexistence of the error flag Sef, therefore, a 
preset of reception channel and automatic tuning can be 
performed. Also, in case when each sub-channel of 7* and 
8* channels determined, multiplexing a frequency band is 
received, the control circuit lib outputs a control signal 
the same to the part oscillation circuit 4; at the random 
number sequence generation circuit 12 each sub-channel 
in the multiplied channel can be confirmed, by setting the 
initial value for PRBS generation corresponded to a 
respective sub-channel, and preset of reception channel or 
automatic tuning and tuning can be performed. 

Industry Usage Possibility 

As explained above, in accordance with the digital 
broadcast receiver of the present invention, the error 
occurred in the transmission path by the pilot signal 
control signal can be detected, by setting the initial value 
of the random number sequence for decoding a control 
signal of transmission path pilot signal, corresponding to a 
frequency for broadcast of the digital broadcast signal, for 
example, sub-channel of the broadcast channel; and a 
distortion of conveyance wave for received information 
transmission can be correlated, corresponding to it. 
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And also, the information source data can be correctly 
regenerated, by controlling parameters in the 
deinterleaving, corresponding to a frequency for broadcast, 
for example, sub-channel of broadcast channel. 

Moreover, there is an advantage that the process at 
which the receiver is stable can be realized, and a signal 
restoration of high precision and signal regeneration can 
be realized, by controlling each part circuit of the receiver, 
basing on information obtained decoding a transmission 
control signal. 

Field of claims 

1 . A digital broadcast receiver is a digital broadcast 
receiver for receiving a broadcast signal which composes 
an auxiliary signal modulated a signal for signal 
transmission control using a formed random-number 
sequence, basing on a set initial value corresponding to a 
frequency of a broadcast channel with the main signal 
formed basing on information source data, and 
regenerating information source data included into a 
received broadcast signal; it uses: a separating circuit for 
separating the above mentioned auxiliary signal from the 
main signal in the receive signal; a random number 
sequence generating circuit for generating PRBS, basing 
on set initial value corresponding to a frequency of the 
above mentioned broadcast channel; an auxiliary signal 
regenerating circuit for regenerating an auxiliary signal 
separated as mentioned above, using the above mentioned 
PRBS; a control circuit for controlling regeneration of the 
above mentioned main signal, corresponding to an 
auxiliary signal regenerated as mentioned above; a 
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decoding circuit for decoding the above mentioned main 
signal, basing on control of the above mentioned control 
signal. 

2. The above mentioned broadcast signal is OFDM 
modulation signal OFDM modulated the above mentioned 
main signal and auxiliary signal 

at a digital broadcast receiver according to the Claim 1 . 

3. The above mentioned information source data is an 
audio data obtained coding an audio signal 

at a digital broadcast receiver according to the Claim 1 . 

4. The pilot signal is included into the above mentioned 
auxiliary signal, and a correlation signal for correlating a 
distortion occurred in the above mentioned main signal is 
used, corresponding to error of the above mentioned pilot 
signal detected using the above mentioned PRBS 

at a digital broadcast receiver according to the Claim 1 . 

5. The transmission control signal is included into the 
above mentioned auxiliary signal, the above mentioned 
control circuit controls a decoding operation of the said 
decoding circuit, corresponding to the said transmission 
control signal regenerated, using the above mentioned 
PRBS 

at a digital broadcast receiver according to the Claim 1 . 

6. In the broadcasting side the above mentioned auxiliary 
signal is modulated, using PRBS formed, basing on the set 
initial value, corresponding to the sub-channel number, 
the above mentioned control circuit sets the initial value 
for the said PRBS generation, corresponding to the above 
mentioned sub-channel number 

at a digital broadcast receiver according to the Claim 1 . 
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7. The digital broadcast receiver is a digital broadcast 
receiver for receiving a formed broadcast signal which 
composes an auxiliary signal modulated a signal for signal 
transmission control using a prescribed random-number 
sequence with the coded main signal, performing an 
interleave process of data sequence formed, corresponding 
to the information source data, using the set parameters, 
corresponding to a frequency of broadcast channel; and 
regenerating the above mentioned information source data 
included into a received broadcast signal; it uses: a 
separating circuit for separating the above mentioned 
auxiliary signal from the main signal in the receive signal; 
an inverse interleave circuit for performing an inverse 
interleave process of the separated main signal, using the 
set parameters, corresponding to a frequency of the above 
mentioned broadcast channel; a decoding circuit for 
decoding the above mentioned signal which was inversely 
interleaved. 

8. The digital broadcast receiver, according to the Claim 7 
uses the control circuit for setting parameters into the 
above mentioned inverse interleave circuit, corresponding 
to the received broadcast channel, setting the parameters 
used in the above mentioned interleave process in the 
transmitting side, corresponding to the broadcast channel. 

9. In the transmitting side the above mentioned auxiliary 
signal is modulated, using a formed PRBS, basing on the 
set initial value, corresponding to the sub-channel number; 
the digital broadcast receiver, according to the Claim 7 
uses the random number sequence generation circuit for 
forming PRBS, basing on set initial value, corresponding 
to the above mentioned sub-channel number, and the 
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auxiliary signal regeneration circuit for regenerating a 
separated auxiliary signal, basing on the above mentioned 
PRES. 

10. At the digital broadcast receiver, according to the 
Claim 7, the above mentioned broadcast signal is OFDM 
modulated wave. 

1 1. At the digital broadcast receiver, according to the 
Claim 7, the above mentioned information source data is 
audio data obtained coding an audio signal. 

12. At the digital broadcast receiver, according to the 
Claim 7, the pilot signal is included into the above 
mentioned auxiliary signal, and the digital broadcast 
receiver uses the correlation circuit for correlating a 
distortion occurred in the said main signal, corresponding 
to error of the above mentioned decoded pilot signal, 
using the above mentioned PRES. 

13. At the digital broadcast receiver, according to the 
Claim 7, the transmission control signal is included into 
the above mentioned auxiliary signal, and the above 
mentioned control circuit controls operation of the above 
mentioned decoding circuit, corresponding to the above 
mentioned regenerated transmission control signal, using 
the above mentioned PRES. 

14. At the digital broadcast receiver, according to the 
Claim 1 , the above mentioned decoding circuit outputs an 
error signal when the error correlation can not be realized, 
corresponding to the state of reception signal. 
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15. The digital broadcast receiver, according to the Claim 
14, uses the tuning control circuit for completing reception 
in channel during receiving when the said error signal was 
received, and receiving another channel. 

16. At the digital broadcast receiver, according to the 
Claim 15, the above mentioned tuning control circuit 
orderly receives all broadcast channels at which the said 
error signal is not output from the above mentioned 
decoding circuit. 

17. At the digital broadcast receiver, according to the 
Claim 14, the above mentioned reception signal s 
transmitted, using a band at which frequency is multiplied 
with the other channel; when the said error was received, 
the above mentioned initial value is changed basing on 
sub- channel number of other channel. 
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FIG. 1 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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Description of Numbers 



1 is a broadcast radio wave; 

2 is an antenna; 

3 is a frequency change circuit; 

4 is a part oscillation circuit; 

5 is an orthogonal demodulation circuit; 

6 is a Fourier change circuit (FFT); 

7 is a signal separating circuit; 

8 is an equalizing circuit; 

9 is a pilot signal (CP, SP) error detection circuit; 

10 is a transmission control signal (TMCC) decoding 
circuit; 

11, 1 la, 1 lb are control circuits; 

12 is a random number sequence generation circuit; 

13, 13a are deinterleave circuits; 

14 is a Viterbi decoding circuit; 

1 5 is an outer deinterleave circuit; 

1 6 is an energy inverse diffusion circuit; 
17, 17b are outer decoding circuit; 

1 8 is a regenerated information source data. 



